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#ROTECTION OF MOLYBDENUM AGATINST CURROSION AT HIGH TEMPERATURES

1. EXPERIMENTAL RESBARCH I¥ PROGEESS:

a. Stebility of the Binary illoys xo-8i, Mo-Ni and so-4) Against Oxida.
tien,

Graded ingots of Mo-Si, Mo-Ni and Mo-Al heve been obtained from
Robert s. Parke of Battelle aemorial Institute. The stability of these
alloys in oxidizing atmospheres are being investigatod. The charaoter and
structure of the oxide formed on these alloys are being studied with the
objeot of asmoertaining the prerequisite physioal and chemical oharacteristios
of proteotive oxide films, ' The graded ingots are ground flat snd then pol-
isheds The sample is oxidized ax3 the surface of the alloy is examined
metallegraphically, by x~ray analysis eand ohemioally,

bi The Rsplacement Reaotion in the Oxidation of Binary Alloys of Molyb-
denum, .

In 1ine with the philosophy that the engineering solutien to proteo-
tion of molybdenmum against oxidation must oome from within, that is by alloy~
ing, rather than by external eoatings,work hal beer. underteken to explore
the feasibility of the "replacemeni r-aotion” in deveioping protective oxide
scales on molybdenum, The princ:zal requirement for the replacemsnt reaotion
is a solute whose heat of tormtz\.a of the oxide is oonsiderably higher than
that for the solvent. Wagner® gi~su an example of the replacement reaction
in the oxidation of ol brass. Aftur oz hour at temperaturo in air, an oxide
of oopper was formed. Ifter 3 hours at the same temperature in an inort
atmosphere, the oxide was entireiy oonverted to zino oxide since zino oxide
is more stable than copper oxide. This, then, it a method of forming an
oxide of the solute when the ooncentration of the solute is relatively low,
This is attrative in molybdenum bacause any decrease in rate of oxidation
comes about only at high ooncentrciicny of the solute atom, Although this
mothod is probably not entirely self goherating, it mey be oconszidsrsd to be
semi-self generating. It has the additional advantage of developing oxides
of the soiute at low oonoentrations &t whioh they may be useful in the en-

hancement of meohanioal propertics, NAVY RESEARCH SECTION
SCIENCE DIVISION -
REFERENCE DEPARTMER
LIBRARY OF CONGRESS

*C. Viagner - High Temperature Oxidation of dotals, Sooiety for etels,
Cl¢veland, Ohio, 1961,
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The replacemen* r3aclion is to be atudied in the systems io-Cr,
Mo-3r, Mo-Ti, Mo-il, and {o-Si, All of these solute atoms have signifi-
cantly higher heat of formatior than does molybdemum exide. The first
alloy being studied is a Mo-1% Cr alioy. The prooedure is to form moly:-
denum oxide, heat in an inurt atmosnhere until the oxide is oonverted to
ohromium oxide, and finally to make oxidation teats in air on these samples.

o The ffeot of the Interstitial Solution of Carben, Nitrogen and
Oxygen on the Physical Properties of Holybdenum,

The effect of the solid solution of cerbon, nitrogen end oxygen on
the lattice parameters of molybdenum are being investigated in collaboration
with staff members of Battelle Memorial Institute. The atudy of the effect
of carbon has been oocmpleted and & Technisel Report and a paper to be pub-
lished in the Journal of wetals in February, has been completed,

&t the present time, the effect of nitrigen on the lattice parameter

of molybdenum is being studied. Preliminary x-ray mecsuremonts show some
promise of yielding tangible results,

2, THFORETICAL REScaRCH, PAPERS, AND TECHN1Cal, REPORTS

8. & monograph to be published by the kngineering Experimsnt Station
of The Vhio State University, is in preparation and will be oompleted in the
nesr future. The title and authors are, "The Theoretioal Prediotion of the
Phase Diagrams of Binery illoys", by Rudelph Speiser, J.W. Spretnak and
W.ds Taylor.

b, "Interstitial Solid Soiution in Body-oentered " 'bio, Face-oentered
Cubio and Hexsgonsl Metals", by Rudolph Speiser, JJWe Spretnak and W.J, Tay-
iore This peper is to be submitted to tho i l.K.E.

o. Technical Report No., 1, dated Novemher 1981, "The Oxidation
Characteristios of ¥olybdenum at High Temperature8¥,haz already been submitt-
ed for distribution.

& paper entitled "The Oxidation Charaoteristiocs of Molybdenum at High
Temperatures™, by E.S. Jonss, J.w. Spretnak and Rudolph Speiser, is being
prepared for publioation in the 4L.S.d.

d. Technicel Report No, 2, January 1962, "The Zffeot of Carbon on the
Lattioo Paramster of solybdenrum", is now being submitted for distribution,

A paper entitled "The Effect of Carbon on the Lattioe Parameter of
olybdenum®”, by Rudolph Speiser, J.W, Spretnak, w.E. Few and R.ii. Parke, is
to be published in tha February issue of the "Journal of Metals", and is to
be presented at the h.l.¥ k., annual Convention in New York City in Fedruary,
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